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Speed of sound in water: A simple equation for realistic 
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A simple equation is presented for the dependence of sound speed on temperature, salinity, and depth of 
water. The comparison with Del Grosso's NRL II shows discrepancies of the order of tenths of m/sec for 
realistic values of the parameters. 
Subject Classification: 30.25. 
Del Grosso has recetly published a formula for the 
speed of sound in sea water and pure water. 1 He has 
compared his work with various other formulations 
which have appeared in the literature and his equation, 
termed NRL IT, appears to be a valid reference for the 
underwater acoustics community. 
shows much smaller discrepancies than Ref. 2 when 
compared to- NRL IT; is proposed for realistic combina-
tions of T, S, Pin the ranges os Ts 35° C, os ss 45 
ppt, osns1000 m, 
Since NRL II contains an impressive 19 terms, 18 of 
which have coefficients with 12 significant figure~, it 
would be desirable to have an approximation along the 
lines of a popular textbook formulation2 but with correct-
ed coefficients. The following simple equation, which, 
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C= 1449. 2+4. 6T-O. 055T2 +0. 00029T 3 
+ (1. 34 - 0. OlOT) (S-35) + 0. 016D (1) 
The rms discrepancies of Eq. 1 relative to NRL II, 
O'=( [c (NRLII)-c(1)]2) 112 are shown as a function of 
temperature, salinity, and pressure (or depth) in Figs. 













FIG. 1. Root mean square discrepancies (compared to NRL II) of Eq. 1 and Ref. 2 (KF) as a function of water temperature for S 
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FIG. 2. Root mean square discrepancies (compared to NRL II) of Eq. 1 and Ref. 2 (KF) as a function of gauge pressure or water 
depth at salinity 35 ppt. Tlie calculations were done for a range of realistic temperatures at each pressure. Conversion from 
gauge pressure, P, to depth assumes constant density and the relation Depth (meters)= 9. 7153 P [kg ·(wt/ cm2 ). 
1318 J. Acoust. Soc. Am., Vol. 58, No. 6, December 1975 Copyright© 1976 by the Acoustical Society of America 1318 
1319 Letters to the Editor 1319 
' 0.6 ' KF ' 0.5 ' P=O ' ' u 0.4 ' Cl) en ' ...... ' :E 0.3 ' ' b 0.2 ..... ..... -
0.1 
0 
0 5 10 15 20 25 30 35 40 45 
s ppt 
FIG. 3. Root mean square discrepancies (compared to NRL II) of Eq. 1 and Ref. 2 (KF) as a function of salinity at atmospheric 
pressure, calculated for temperature range, 0::ST::S35°C. The maximum discrepancy forP=O, S=35 occurs at 35°C, where 
c(NRL II)-c(l)=-0.25 m/sec and c(NRL 11)-c(KF)=-0.48 m/sec. The maximum discrepancy for the caseP=O, S=O, occurs 
for Eq. 1 at T=35°C where c(NRL II)-c(l)=-0.82 m/sec and c(NRL 11)-c(KF)=-1.8 m/sec. For Ref. 2, the maximum dis-
crepancy for the case P=O, S= 0 is at T= 0°, where c(NRL II) - c(NRL II) -c(KF) =2. 0 m/sec and c(NRL II) - c(l) = 0.1 m/sec. 
a of Ref. 2 are also shown. The suitability of Eq. 1 to 
the use of hand held calculators makes it an acceptable 
substitute for NRL II in cases where deviations of the 
order of tenths of 1 m/sec are tolerable. 
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